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and the race to outer space

If man is to reach the other planets...
and get back to earth...he has three immediate choices: (1) A conventional rocket,
many times the size of anything now existing. (2) A rendezvous in orbit,
where the spaceship would be assembled. Or (3) an atomic-powered rocket ship.
Because atomic power's efficiency is the highest, many experts believe the practical
choice for space exploration is an atomic rocket engine.
Westinghouse and Aerojet General are now working with AEC's Los Alamos Scientific Laboratory
to design such an engine. This industry-government team is working under the direction of the
Joint Space Nuclear Propulsion Office of the AEC and NASA.
Learn more about the diverse and challenging space age research and development projects at
Westinghouse, an equal opportunity employer. Talk with the Westinghouse representative when he
visits your campus, or write L. H. Noggle, Westinghouse Educational Department,
Ardmore and Brinton Roads, Pittsburgh 21, Penna. You can be sure...if it's

Westinghouse

Looking towards a Ch.E., E.E., M.E. or Chemistry degree?

look ahead to the advantages of a career in Monsanto production

Monsanto

Let's face it. Production is the very heart of a
billion-dollar producer like Monsanto. Here's
where the young engineer meets technical challenges second to none. Here's where he can
display his talents daily ...helping increase
yields,improve processes,raise efficiency,lower
costs, boost profits. Here's where
Monsanto's on-the-job training
can help him move ahead faster...
personally and professionally.
Monsanto production men are
known by many titles—Maintenance Staff Engineer, Plant TechDECEMBER, 1962

nical Services Engineer, Production Supervisor
...to name a few. Try one on for size now ...
then see your Placement Director to arrange
an interview when we visit your campus soon.
Or write for our new brochure, "You, Your
Career and Monsanto," to Professional Employment Manager, Department
EM-6, Monsanto Chemical Company, St. Louis 66, Missouri.

8

All qualified applicants will receive consideration without regard
to race, creed, color or national
origin.
I
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ROSE POLYTECHNIC INSTITUTE
TERRE HAUTE, INDIANA

HIGH SCHOOL GRADUATES OF 1963
You are cordially invited to visit Rose Polytechnic Institute where you can earn a degree in:
CHEMICAL ENGINEERING
ELECTRICAL ENGINEERING
•
MECHANICAL ENGINEERING
CIVIL ENGINEERING

OF ADMISSIONS

MATHEMATICS

ROSE POLYTECHNIC

PHYSICS

INSTITUTE

CHEMISTRY

TERRE HAUTE, INDIANA
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Splitting atoms ... under control
Inside a nuclear reactor, atoms are split by nuclear "bullets" or neutrons flying at 5000 miles per
hour. Vast amounts of energy are released. In many of today's reactors, the secret of controlling
this chain reaction and putting it to work lies in a special form of carbon known as graphite.
Graphite slows down the neutrons to a working speed and keeps them within the reactor core
where they can split more atoms to generate useful heat.
And the hotter the better, because
graphite grows even stronger at high temperatures! That's why graphite is also used inside rocket
and missile engines to withstand the searing blast of burning fuels .. . and on nose cones and other
critical surfaces to protect against the intense heat caused by air friction.
Under the trademark
NATIONAL, Union Carbide has been making carbon and graphite increasingly useful to industry
for more than fifty years. It is only one example of how the people of Union Carbide are
constantly striving for a better tomorrow.
UNION
A HAND IN THINGS TO COME CARBIDE
WRITE for booklet C-60"The Exciting Universe of Union Carbide", which tells how research in the
fields of carbons, chemicals, gases, metals, plastics and nuclear energy keeps bringing new wonders into your life.
Union Carbide Corporation,270 Park Avenue, New York 17, N.Y. In Canada, Union Carbide Canada Limited, Toronto.
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How long've
you been out
of school?

And because we're operated by
Caltech, we can work closely with
some of the top scientific minds in the
country. I think that makes a difference.
We have a lot of freedom within
our individual disciplines, too.

Since '52. Purdue. Then two years
in the Navy and a year for my
Masters at Ca!tech.

I came to Jet Propulsion Laboratory
right after that. '55. I like it very
much. It's a nice atmosphere for
engineers to work in. There's a lot of
work, a lot of hard work.
But interesting.

I'm an Engineering Group
Supervisor. Our group is among
those responsible for communications
with spacecraft designed by JPL
to go to the moon and planets.

Among other things, we want to find
out what the moon is made of,
and if there's life on other planets.
Contributing to space exploration
is a challenging vocation.

You've just been chatting with
Dick Mathison, JPL engineer. He likes
his work. He likes where he works.
Would you like to share in the
challenging and important work he
does? Maybe you can...why not write
to JPL and see.

''Rescarch and development for
America's lunar, planetary and
interplanetary exploration programs."

We've excellent facilities here.
One of the largest technical libraries,
for example. There are at least
two support people for every scientist
and engineer at JPL. And they're all
great to work with.
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I bought a home close by. Only 20
minutes from coffee cup to coffee
cup. My wife likes that. The kids
like where we are, too. We like
hiking and there are excellent
trails minutes from our house,

JET PROPULSION
LABORATORY
Operated by California Institute of Technology for
the Notional Aeronautics & Space Administration
4800 Oak Grove Drive, Pasadena, California
Attention: Personnel Department 103
''An equal opportunity employer"

THE ROSE TECHNIC

editorial
nature to the service of man". He went on to say:
No graduate of any school is an engineer.
The qualities of good judgment and efficient reason
grow only in the atmosphere of experience."
i4

I would like to see Rose's curriculum stress the good
judgment and efficient reason theme. An engineering
science curriculum with technical electives in a chosen
field would be a start in this direction. A curriculum
giving the student more time for humanities would also
be in order. These humanities could be gotten a# Ro-ie
or through a cooperative program with area colleges,
DePauw, Wabash, ISC, and St. Mary's. Closed circuit
T.V. could be used to facilitate this phase.
Students would not have to overload themselves to
gain the benefit of these humanities if some of the
worthless, required courses were dropped. Cookbook
laboratories should be completely dissolved. What does
a student gain if he is handed equipment and directions,
with instructions to read the directions, run the lab
according to directions, and write a report about what
was done when the report is contained in the directions. In this type of lab the student is but a thoughtless machine. I do not necessarily advocate the abolition of all labs, only the cut and dried type. A laboratory requiring individuality of thought and originality
gained through a thorough understanding of principles
would be far more constructive.

f

changes for progress

For scholastic appeal Rose must have an undergraduate program that will guarantee a man four years of
challenging, interesting and constructive study. The
department heads and faculty strive for this type of
curriculum, but we presently don't have it in all
aspects.
Dr. Charles O. Thompson, the first president of Rose
Polytechnic Institute, said in his first inaugral address:
". . . Engineering is the term that includes all the arts
of production and construction which arise from the
physical sciences. Its object is to bend the forces of
DECEMBER, 1962

Another approach to gaining more time for humanities is to avoid redundancy of courses. For instance,
a good course in wave theory and its applications would
be sufficient for applications in acoustics and optics.
The acoustics or optics courses could be elected if the
student so desired. A solid course in the theory and
applications of differential equations could override
thermodynamics and heat transfer. Again the student
could elect the last two if he so desired. Overall the
number of hours of technical subject matter would be
lessened without a great sacrifice in technical theory
and principles. More time would then be available for
the invaluable humanities courses.
If these changes are made there is no doubt that Rose
will turn out a man capable of thinking instead of "plugging."
These curriculum changes must come about as Rose
enters into its expansion program. Can the faculty and
board of managers realize that the change will graduate better men?
R. D.
Page 7

The undeniable thrill of
successful accomplishment
can be yours as a membPr
of the aggressive,
visionaq
team now forging
a new future at0 LC0
solid state electronics•

Make an appointment to talk with our
interviewer when he visits your campus,
or for additional information write:
MR. C. D. LONGSHORE, Supervisor
—Salaried Employment:

ELCO RADIO DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA
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The President Comments

"Where do we go

from here?"

I had the pleasure of listening to Dr. Elvis Stahr, the new President of the University of Indiana, the other
evening at a meeting of the Terre Haute Chapter of U of I alumni. Dr. Stahr gave a spirited defense of the need
for public investment in higher education in Indiana but at the same time extolled the work of the private college and the important role which they are playing. (Indiana, incidentally, has the reputation of having the most
effective cooperation of any of the fifty states between the public and private institutions of higher learning.)
Dr. Stahr, a former Kentuckian, used a homely example to illustrate the continuing need for change in education: in Kentucky, they say that "a winner can soon become an also-ran; all he had to do is to mark time."
Jim Skinner, the Chairman of the Board of Managers Academic Committee, has been reminding the Faculty Development Committee of this for the past eighteen months — and his stimulus and enthusiasm have been (and
continues to be) an important factor in developing our long-range educational plan.
This planning continues to move ahead on all fronts; through the Faculty Development Committee, a new
Student Advisory Committee, by the administration and the Board of Managers. The original report submitted
by the Develmopment Committee of the Faculty entitled "The General Picture" has been approved by the
Board, together with the agreement to move towards 1,000 undergraduate students by 1970. A primary concern
is now to reduce these objectives to an academic blue print — including a campus master plan, faculty requirements, budgets, etc. In our mutually agreed desire to develop at Rose an undergraduate program in science and
engineering second to none; we are aware of the necessity of adopting new techniques, new approaches and new
facilities that show real promise of fitting into the Rose picture.
This is an exciting time to be at Rose — there is both enthusiasm for our objectives and optimism that Rose
has a vital role to play in the educational picture both state-wide and nationally. I hope that it will be possible,
both through the media of THE TECHNIC and in other Rose publications, to keep you fully informed of our
hopes and plans for the future.

John A. Logan

DECEMBER, 1962
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automobile autoparking
Tau Beta Pi Group Pledge Essay

Delmar Ellis
Max Goodwin

(77) U

Steve Hoffman
John Portlock

I N

Daryle Riegle
Jack Riley
Lynn Roberts
John Rohr

It is a cold December day. A Rose
student has been missing from his
classes for ten days. His professors,
spurred by their small-school interest in students, are worried sick.
At last, a search party, commanded
by Dr. Logan, is organized. They
pick up the trail where the student
was last seen, heading from the
small-school warmth of the main
building through a swirling blizzard
toward the parking lot, far, far away.
The search party sets out along
the trail left by the student, eyes
fixed firmly on each print of his
hob-nailed engineer boots in the
grey Terre Haute snow. The trail
begins to wander; and after long,
tense minutes, Dr. Logan suddenly
holds up his hand to signal the party
to a halt. Before them is a grizzly
sight. There in the snow lies the
body of a Rose man, slumped over
his briefcase. His eyes are still fixed
in a purposeful gaze, and in the snow
he has begun to scrawl with his
slide rule a message: F = m- - - the letters trail off to nothing.

Recently, realizing the serious nature of that problem, Tau Beta Pi
charged a committee of distinguished thinkers with the responsibility of investigating and solving
the parking problem. Accepting the
challenge, the committee is ready to
report.
The committee has considered all
possible solutions to the parking
problem. Some of the many solutions considered are the following:
1. Keep raising the tuition each
year. At the present rate of increase
it is estimated that within five years
all students will be forced to resort
to hitchhiking, thus eliminating the
source of the problem, cars. Unfortunately, this may also eliminate
most students.
2. Tear out the rooms on two of
the three floors of the new dormitory and turn these floors into a
parking garage. This would have
double value in that it would also
solve the pressing problem of filling
the dormitory next semester. It is
further pointed out by the proponents of the plan that automobiles
Luckily, the above episode is fic- never complain about their food.
tion; but it is designed to drive home
3. Begin an immense publicity
with stunning force a cold, hard campaign to persuade students and
fact—Rose has a parking problem. faculty to trade in their cars for
Page 10
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motorcycles, which require less
parking space. (This suggestion
comes to us through the mail from
an interested observer, a Mr. H.
Davidson.)
4. Turn Rose into a drive-in
school. All buildings except the student center and the observatory
would be razed and turned into
drive-in-theatre-type parking areas.
(The observatory will not be used,
but it will be left as a memorial to
the golden age of architecture.)
The student center card room
(which is in perfect condition due
to it's non-use) will serve as a filming studio for classes. The films will
then be projected onto a giant
screen to stimulate the eager minds
of students waiting in their cars.
This plan has an advantage for the
faculty. Once filmed, a given lecture could be used for years, leaving the faculty members plenty of
free time to supplement their meager
incomes by hawking refreshments
from car to car.
All of the above solutions have
been thoroughly investigated and
found to be impractical. The solution to the parking problem will become obvious to all as soon as the
problem is stated in the proper way.
THE ROSE TECHNIC
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Stated as simply as possible, there
is not enough space available to park
cars close enough to the main building to be convenient. The key word
in the statement of the problem is
space.
The committee has decided that
the solution to the problem consists
of putting the cars into more compact form. Albert Einstein paved
the way for the perfect solution
when he developed his famous equation: E = mc2. From this equation
the transfer of mass to energy and
vice-versa can be seen to be possible. A device to accomplish this
transformation is presently in the
early stages of development by Rose
engineers. The basic system design
consists of a two-way electromechanical energy-mass converter
automatically controlled by the
Bendix G15.5 computer, also in the
early stages of development.
Although many problems of an
engineering nature are yet to be
ironed out, advanced study seems to
indicate that we are going to be
faced with at least two difficulties
of fundamental nature. The first results from certain discrepancies between the predictions of our basic
mathematical formulation and reDECEMBER, 1962

sults of a series of a few revealing
experiments. Although a complete
development of the descriptive
mathematics is beyond the scope of
this paper, a short digression into
a little of the theory involved might
be in order.
The basic Einsteinian premises
lead us to the considerations of the
four-dimensional invariant electromagnetic equations. We will not take
time here to develop these relationships since they can be found in any
introductory text on the subject,
but only to indicate the notational
difficulties encountered when these
are substituted into the fundamental
tensor. As can be shown by elementary fractional integration, one is led
to the inescapable requirement that
we resort to hypergeometric functions. As is well known, this involves us knee deep in Krummer's
series and the cubic transformations.
As a consequence, we must be content with the approximate solutions
available to us through the indefinite, three quarter double iteration
method. As is obvious, the results
of these analytical calculations are
without physical meaning so that
our only recourse is to the method
of counting curvilinear squares.

L_00 P 1-10L_ E

Our second fundamental problem
is now being studied. However, a
description of it would be completely out of the scope of this paper;
and besides, the theory involved is
not completely understood. Let us
only indicate that it required us to
consider the uncertainty principle
(not Heisenberg's) of which we are
only now becoming certain.
The operation of the machine appears to the outsider to be relatively
simple. The cars drive up the
ramp onto a conveyor belt where
the battery picker (converted cherry
picker) lifts the hood and removes
the battery. The conveyor belt then
transfers the car into the turboelectroinhydrocipilator where it is transformed into energy. The belt and
picker are powered by electricity
from solar cells mounted on the
main building roof. The reason the
car batteries have to be removed is
that they disturb electromagnetic
fields in the turboelectroinhydrocipilator.
The turboelectroinhydrocipilator
cannot convert large masses of rubber, so tires are therefore discharged out the back. As they roll
down the back ramp, they pass over
a steam catapult plate which tosses
Page 11

the tires onto appropriate pegs on a
tall pole.
These operations are all controlled
by the computer. When a car is to
be reassembled for return to service, the computer again controls the
procedure. The tire hanger peg
flips downward, and the tires land
on the ramp where they enter the
turboelectroinhydrocipilator in precise formation. The stored energy is
then transferred back into the original matter, and the car exits by the
conveyor belt. After picking up its
battery from the battery picker, it
is again ready to use.
When a car comes into the turboelectroinhydrocipilator, the computer will receive signals from the
matter analyzer. This device senses
the orientation of the individual
atoms. The computer then produces
the transform needed for the car.
The result is punched on paper tape
and put in the library for storage.
The computer also feeds the proper
signals to the matter-energy converter where the cars are instantaneously converted to energy.
When the individual returns to
claim his car, his tape is taken from
the library and read back into the
computer. The inverse transform is
calculated, and signals are sent
to the turboelectroinhydrocipilator
where the car is reproduced in its
original form if nothing has gone
wrong in the process. For purposes
of debugging the original program
we will ask the faculty to loan us
their cars.
The turboelectroinhydrocipilator
is the main unit of the process. This
unit (the operation of which may
not be described because of its relation to new national defense mechanisms) performs both conversion
and reproduction of the automobiles.
We can, however, describe how
the energy is stored: it is in an electrostatic field of a capacitor.
Considering the capacity of our
system to be 1000 cars it can be seen
that the total mass stored should be
approximately 100,000 slugs.
Now using Einstein's equation E
= mc2 we have:
Page 12

stuffane. The compound will be
commonly called stuff.
Investigation in the theoretic
Combining with Gauss's Law, we
operation of this machine has
find the capacitance needed to store
brought to mind several minor probthe converted mass to be
lems which may arise:
C = mc2
1. All rear engine cars may have
V2
to
back onto the ramp leading to
C = 2.62 x 1011 farads
the processing. This is necessitated
(A rather large capacitor.) Now by a polarization effect inherent in
suppose we have a "standard" ca- the basic transformation process
pacitor with air as a dielectric and which tends to reorientate such
plates which are separated by 0.1 things as motor mounts.
meter and having a 1,000,000 volt
2. Due to a lack of high frepotential,
quency response in the turboelectroinhydrocipilator, small items
A
2.96 x 1022 sq. meters
This seems to be somewhat of a such as distributors, carburetors,
large area. Unfortunately, we do and wiring may not be reproduced.
not have this much area available.
3. If the computer power supply
Therefore the chemistry department should fail after initial conversion,
developed a dielectric to fulfill the but before the complete library tape
need for smaller area, enabling the has been punched out, there would
rooftop to be utilized for parallel be no way of reproducing the car.
plate capacitors. It was chosen to
4. Because of the similarity beplace one hundred layers of capaci- tween the basic hydrocarbons of
tor plates on both the main build- gasoline and oil, the two may be
ing and the field house. Each layer interchanged in the reproduction
of plates consists of two plates of process. (This will probably be of
pressed and welded beer cans sepa- no consequence to students or facrated by the special dielectric. We ulty driving either early model
have chosen beer cans for the con- Studebakers or late model Ramductors because of their abundance. blers.)
It may or may not be obvious that
5. The battery picker may be
no ordinary compound will fill the confused by automobiles having the
requirement for the dielectric. This battery located in an abnormal posidoes present a small problem. Due tion. The result might be the reto recent discoveries by the eminent moval of the block instead of the
Dr. Quackivsky and his contempo- battery.
raries, we have solved the problem.
Despite the disadvantages mentioned,
there are great possibilities
Due to the hypocholesteremic
for
the
turboelectroinhydrocipilator.
action of ethers, which seem to differ from that of the estrogens but is The greatest advantage, other than
mechanically similar to tripanol's, solving the parking problem, is that
we can react this with phenylsil- the energy from unclaimed cars can
sesquioxane at temperatures of be used to supply power to the sys1,000,000° - 2,000,000" C. which is tem, thereby reducing the power rea common occurrence in the Rose quirement from the solar cells.
Poly chemistry laboratory. The
Recognizing the great merits and
equipment needed will be test tubes obvious practicability of the soluand several Bunsen burners. This tion herein presented, the committee
compound, which is unnamed as yet, recommends that Mr. Giffel be auis then metamorphised with waste thorized to construct and install with
pickle liquor after being bombarded utmost expediency this apparatus.
with exactly fourteen deuterons. The parking problem will be permaThe name of the resulting compound nently solved, and Rose will be able
is: hypocholesteremic-estrogenastic- to chalk up another scientific and
pickle
metamorphised-deuterized engineering triumph.
m = 100,000 slugs
ci = 186,000 miles/sec
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air traffic control
by John Howlett
Freshman

predictability of the elements of the
first and third problems, the solution to the second is the only one
which can be forseen with any degree of accuracy.
The origin of the present air traffic control system was about 1938.
There have of course been small
changes made from time to time to
try and keep pace with new developments in aviation but there
have been no major revisions of this
system. With more than three times
as many aircraft in the air and with
many of them traveling near the
speed of sound, it becomes obvious
that this system may soon become
outdated.
There are several different types
of equipment which must be present
in any air traffic control system.
First, there must be a method for
the pilot to determine his position
at all times and to allow him to
choose between a number of predetermined flight routes. A second
type of equipment allows a central
agency to keep track of the position
of all planes within its jurisdiction.
This agency must also have a means
to determine safe flight plans for all
of these aircraft. Between these
central agencies there must be a
nationwide network to coordinate
action. Finally, there must be a
method for transmitting instructions
from the central agency to the aircraft concerned.
The pilot's equipment for determining his position can be subdivided into types for long distance,
approach and landing zone, and the
airport zone. The present equipDemands
Cook,
"Monroney
H.
+Robert
Action on Air Safety" Aviation Week.
(Continued on page 27)

What does the future hold for the
safety of air travel? What are engineers doing to increase the safety
of airline flights? These are but a
few of the many questions that
people have been asking since the
advent of air travel. With our increasingly crowded airways and
ever increasing airplane speeds,
these questions are taking on an
added importance. This was shown
in the results of the Senate investigations conducted by Senator Monroney in early February of 1961. The
result of this investigation was the
conclusion by the committee that
our air traffic control system needed
an immediate and overall improvement.'
The air traffic control problem
really consists of three individual
problems which must be solved
separately. First of all, any proposed
solution must be approved by all of
the individual companies involved.
The second problem and the one
with which the engineer is mainly
concerned involves the technological
problems which must be surmounted
before any effective and safe solution can be developed. The third
problem is the concern of the governmental agencies in charge of air
travel. It is up to them to see that
any system developed by the engineers and agreed upon by the airline companies is then put into actual operation. Only with the simultaneous solving of all three of these
problems can the safety of air flights
greatly increase. Because of the un-

February 27, 1961. 41
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Rose-Franklin Rivalry
From
The Technic, 1940 -1950
edited by
Bill Royer

Rose men for many years have honored Rosie, the
school mascot. Many times the men of Rose have fought
to protect Rosie from our rivals. The Technic of November, 1949 tells of one such time.
Operation Rosie
In recognition of the return of that famous old
Rose Spirit, the TECHNIC is herewith publishing a
correspondent's report of the midnight raid during which
some eighty loyal Rose sons recovered our proud but
battle-scarred elephant from the Franklin College
campus.
Oct. 7-2300—Sixteen Franklin students gained entrance to the Rose Field House, loaded
Rosie onto a waiting truck and made a
clean get-away. A Rose freshman happens to copy a license plate number, but
forgets to report.
Oct. 9-1600—Mr. George Moench, Bursar, discovers
Rosie's absence. The license number
turns up and is promptly traced to
Franklin campus.
Oct. 9-1800—Dr. Wilkinson dispatches four Rose students to Franklin to negotiate a peaceful
settlement and bring home the elephant.
Oct. 9-2030—Negotiators contact Franklin dean.
Operation to return Rosie from unknown hiding place starts. Rosie is definitely not on Franklin campus.
Oct. 9-2200—One hundred twenty-five Rose men assemble on the campus to launch a liberation drive. A large truck is rented by
Gunter Thiel, Frosh President. A great
amount of indecision appears. Dr. Wilkinson phones Franklin Dean who
promises co-operation.
Oct. 9-2300—The hours drag on. Telephone converPage 14

sation with the "boy diplomats" reveals
no progress to this point. Speeches made
by several "boy orators" urge the assembled warriors into action. Speech by
Dr. Wilkinson warns that he has been
informed that Franklin is waiting, has
men badly outnumbered. Following his
remarks, Dr. Wilkinson leaves for his
home. More speeches by the same "boy
orators" this time urging that the plan
be abandoned.
Oct. 9-2345--Popular opinion has its way despite
much noise by converted stay-at-homes.
First five cars carrying thirty-eight men
leave for Franklin.
Oct. 9-2400—The "boy orators" go home to bed. Six
more cars carrying forty-two men, leave
for Franklin. Because of its slowness
the truck stays at Rose.
Oct. 10-0200—Negotiators succeed in having Rosie
brought from hiding onto Franklin campus. State police alerted for possible
clash.
Oct. 10-0230—First group of cars assembles five miles
north of Franklin. Jasper Haller's car
is sent in to scout the town and try to
spot Rosie. A few minutes later the
parked cars are discovered by Franklin
observers. Thereafter Franklin cars
cruise by every ten minutes, keeping
count on Rose manpower. Second group
of Rose cars arrive at rendezvous point.
It is decided to enter town separately,
reassemble at Courthouse at 0315.
Oct. 10-0245—Jasper's car returns from scouting, reports that the town is wide awake. Rosie
has not been seen.
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Oct. 10-0315—Eighty Rosemen assemble at the Courthouse. Rosie has been spotted on the
Franklin campus. Several State Police
cars are present, direct the Rose column
to stay put until they investigate.
Oct. 10-0330—State Police gives O.K. to proceed to
campus, but orders strictly no violence.
Oct. 10-0335—Rosie in full sight on campus lawn,
painted with blue "FRANKLIN's" on
each side. About a hundred fifty Franklin men are guarding her. Vogl's car
moves in to tie on to Rosie's rig, is
ordered back by police.
Oct. 10-0345—Franklin spokesmen offer to return
Rosie Sunday night, are answered with
silence. They offer to return her Saturnight right after the game, are answered
with laughter. They offer to return her
between halves at the game. Spokesman
Bill Slagley answers that we came to
get Rosie, and we are not leaving without her. Much shouting follows and local
scraps begin to break out. State Police
firmly quelch the outbursts. Tension
mounts. Meanwhile Fred Gradous and
G. J. Rathimisany (our well-beloved
"Indian") are busily pumping up Rosie's
flat tires.
Oct. 10-0355—Franklin's dean arrives, instructs his
men that he will take the sternest of
measures if anyone interferes with
Rosie's removal.
Oct. 10-0410—Police order all but fifteen Rosemen to
leave for Terre Haute. They are persuaded by Gunt Thiel to let all stay until
a truck can be secured.
Oct. 10-0430—A second truck is hired with aid of
Troopers. Rosie is loaded aboard. John
Winters and Jim Moulton do a quick
repaint job with Don Moore's black
paint (see picture). Truck driver's
Rosie the Wreck.
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wife and daughter climb aboard and the
caravan leaves for Terre Haute.
Oct. 10-0800—Rosie and remnants of caravan make
triumphal entry onto sleeping Rose campus. Rosie is transferred to original
truck and a parade is immediately organized.
Oct. 10-0820—Parade moves by Coach Phil Brown's
home, then proceeds by the fraternity
houses through the business district, and
on to Dr. Wilkinson's home. The president's reaction: "Good work, men."
Oct. 10-0900—Victory breakfast at Theta Xi House for
the twenty tired warriors who are still
on their feet. Rosie is returned to the
campus and chained down in the boiler
room.
Oct. 10-2100—Rose fights Franklin to a 21-21 tie as
Brown's "Brownies" turn in their bestplayed game of the season.
To the eighty men who ventured into the "cruel
night" on the evening of Friday, October 9, many grateful thanks from your fellow students.
The trip to Franklin proved nearly fatal to Rosie,
and because of this many Rose students felt they needed
revenge. According to a report in the November, 1950
issue of The Technic, revenge is what they got.
Another incident has occurred in the growing
feud between Franklin College and Rose. Last year, a
group of Franklin students were successful in stealing
Rosie. This year, the Rose walks were defaced with
"Franklin Grizzlies" signs, painted in black. In just indignation, four Rose students went, incognito, to Franklin, seeking revenge on the Franklin sign painters. The
four were Tom Reifenberg, "Porky" Stewart, Bill Bennett, and Bob Risher. Harry Badger generously provided his car for the trip.
The object of the trip was to locate, and confiscate
if possible, some article of more than passing interest
to the Franklin student body. The fellows found what
(Cortirrued on page 24)
Ben Franklin. '51.
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AT PRATT & WHITNEY AIRCRAFT...

to
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YOUR EYES CAN BE ON THE STAR.'

engineers
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scientists

SPECIALISTS IN POWER...POWER FOR PROPULSION -POWER FOR AUXILIARY SYSTEMS.
CURRENT UTILIZATIONS INCLUDE AIRCRAFT. MISSILES, SPACE VEHICLES, MARINE AND INDUSTRIAL APPLICATIONF
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• UT YOUR FEET MUST BE ON THE GROUND
The glamour and excitement of space age programs often obscure a fundamental fact. It is simply
that farsightedness must be coupled with sound, practical, down-to-earth engineering if goals are
to be attained. This is the philosophy upon which Pratt & Whitney Aircraft's position as a world
leader in flight propulsion systems has been built.
Almost lour decades of solid engineering achievement at Pratt & Whitney Aircraft can be credited
to management's conviction that basic and applied research is essential to healthy progress. In
addition to concentrated research and development efforts on advanced gas turbine and rocket
engines, new and exciting effects are being explored in every field of aerospace, marine and industrial
power application.
The challenge of the future is indicated by current programs. Presently Pratt & Whitney Aircraft
is exploring the areas of technical knowledge in magnetohydrodynamics . . . thermionic and thermoelectric conversions ... hypersonic. propulsion ...fuel cells and nuclear power.
lf you have interests in common with us, if you look to the future but desire to take a down-to-earth
approach to get there, investigate career opportunities at Pratt & Whitney Aircraft.
To help move tomorrow closer to today, we continually seek ambitious young engineers and scientists. Your degree? It can be a B.S., M.S. or Ph.D. in: MECHANICAL • AERONAUTICAL • ELECTRICAL • CHEMICAL and
NUCLEAR ENGINEERING • PHYSICS • CHEMISTRY • METALLURGY • CERAMICS • MATHEMATICS • ENGINEERING SCIENCE or APPLIED MECHANICS. The field still broadens. The challenge grows greater. And a future of
recognition and advancement may be here for you.

For further information regarding an engineering career at Pratt & Whitney Aircraft,
consult your college placement officer or write to Mr. William L. Stoner,
Engineering Department, Pratt & Whitney Aircraft, East Hartford 8, Connecticut.

Pratt &Whitney Aircraft
CONNECTICUT OPERATIONS EAST HARTFORD, CONNECTICUT
FLORIDA OPERATIONS WEST PALM BEACH, FLORIDA
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DIVISION OF UNITED AIRCRAFT CORP.

A
Art EquoI Opportunity Employer
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Research and Development

by Gus Carroll
Sophomore E.E.

mathematics for spacemen
Mathematics is playing an ever
increasing role in today's space program. Two of the most important
programs in which research is being
done, namely guidance and control,
and astrodynamics, require a tremendous number of calculations and
complicated formulas derived from
multiple-axis integrations.
At the moment, space guidance
and control is interested mainly in
the positioning of artificial satellites.
The data-taking equipment on a
satellite must be pointed directly at
its object (within approximately one
degree of arc), and results are
meaningless unless the exact position and direction of the satellite are
known. Old systems using a preset
spin stabilizer were accurate but
lacked a variable axis. New developments include the use of the earth's
magnetic field to supply a torque to
the axis, as well as optical sensors,
horizon scanners, reaction wheels,
and compressed nitrogen for jet control of the vehicle. Further complications arise when the satellite must
keep an antenna always pointed
toward earth while keeping its supply cells pointed toward the sun.
Automatic stabilization must then be
used, meaning the inclusion of a
computer into the system. In the
Page 18

near future important concerns of
guidance and control will be rendezvous and docking, in which a spacecraft must know the correct distance,
azimuth, and velocity of a planet or
another spacecraft in order to make
contact with it.
Astrodynamics includes four major areas of research:
1. Orbital prediction — the precomputation of trajectories.
2. Orbit determination — the establishment of trajectories from observational information.
3. Orbit modification—the changing of trajectories by applying
thrust.
4. Orbit selection — the choosing
of trajectories applicable to given
missions.
The field of orbital predictions demands the computer programming
of trajectories, but so far these programs have been made for individual
problems, with certain set conditions. The problem is to find general
equations which will account for all
variables in a set situation and thus
allow one program to handle a large
number of possible trajectories. Two
fundamental techniques are now being used for these calculations. The
first consists of integration of the
actual differential equations of mo-

tion using rectangular coordinates,
while the second scheme integrates
the difference between a conicsection approximation and the actual
orbit.
Orbital determination has become
as advanced as it is due to the development of highly accurate tracking systems and computers handling
vast amounts of numerical information. Mandatory for orbital determination is a precise knowledge of the
forces acting on the vehicle.
Orbit modification involves highor low-thrust devices of continuous
or intermittent operation by which
the trajectory can be corrected at
any time. The use of these devices
must be governed by the astrodynamical information obtained by
methods already described.
The feasibility of one orbit over
another can be decided using the
calculus of variations, dynamic programs, and the method of "steepest
descent". It is necessary that these
calculations be modified to the extent that results can be obtained
fairly rapidly, for their chief use will
lie in the rendezvous and docking of
spacecraft, which cannot be completely preplanned, but must be calculated as often as the situation
changes.
THE ROSE TECHNIC

Our future is in the hands of men not yet hired
At Western Electric we play a vital role in helping meet the
complex needs of America's vast communications networks.
And a career at Western Electric, the manufacturing arm of
the nation-wide Bell Telephone System,offers young men the
exciting opportunity to help us meet these important needs.
Today, Westcrn Electric equipment reduces thousands
of miles to fractions of seconds. Even so, we know that our
present communications systems will be inadequate tomorrow; and we are seeking ways to keep up with — and anticipate — the future. For instance, right now Western Electric
engineers are working on various phases of solar cell manufacture, miniaturization, data transmission, futuristic telephones, electronic central offices, and computer-controlled
production lines — to name just a few.
To perfect the work now in progress and launch many
new communications products, projects, procedures, and
processes not yet in the mind of man — we need quality-

minded engineers. If you feel that you can meet our standards, consider the opportunities offered by working with our
company. In a few short years, you will be Western Electric.
Challenging opportunities exist now at Western Electric for electrical,
mechanical, industrial, and chemical engineers, as well as physical
science, liberal arts, and business majors. All qualified applicants will
receive careful consideration for employment without regard to race,
creed, color or national origin. For more information about Western
Electric, write College Relations, Western Electric Company, Room 6205,
222 Broadway, New York 38, New York. And be sure to arrange for a
Western Electric interview when our college representatives visit your
campus.

Wogtorn
MANUFACTURING AND SUPPLY

UNIT OF THE BELL SYSTEM

Principal manufacturing locations at Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Winston-Salem, N. C.; Buffalo, N. Y.; North Andover.
Mass.; Omaha, Neb.; Kansas City. Mo.. Columbus, Ohio; Oklahoma City, Okla. Engineering Research Center, Princeton. N. J. Teletype Corporation, Skokie, Ill., and
little Rock, Ark. Also Western Electric distribution centers in 33 cities and installation headquarters in 16 cities. General headquarters: 195 Broadway, New York 7, N. Y.
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•

microscopy in
microbiology
•

by Bill Collins
Junior C.E.
To determine morphological characteristics of microorganisms a high
degree of magnification is required.
Several types of microscopy are
available to an examiner for this
purpose, and several techniques
have been developed by which
microorganisms can be prepared for
examination under the microscope.
All of the microscopes have a specific property or properties which
offer a particular advantage for observing microorganisms.
There are two types of microscopes, light and electron, depending upon the principle on which
magnification is based. Six types
of microscopes, by a system of optical lenses; the other, the electron
microscope, utilizes a beam of electrons in place of light waves to produce the magnified image. The six
types will now be examined a little
closer.
BRIGHT-FIELD MICROSCOPY
In bright field microscopy, the area
to be observed is illuminated and
the objects being studied appear
dark. The basic limitation of the
microscope used in this type of study
is not of magnification but of resolving power, or the distance between two objects in the image. The
resolving power of the light miscroscope is one-third the wave length
of the light, or approximately 2000
A°. Any object smaller than this
cannot reflect or be distinguished by
visible light.
DARK-FIELD MICROSCOPY—
The effect produced by the darkfield technique is a black backPage 20

ground against which objects are
brilliantly illuminated. This is accomplished by equipping the light
microscope with a special kind of
condenser that directs the light path
from the source of illumination.
Thus if the specimen is completely
transparent and homogeneous, the
light directed through the condenser
does not enter the objective and the
entire field of view is dark. If, however, the transparent medium contains objects that differ from it in
refactive index, there will be a scattering of light by reflection and refraction. The scattered light will
enter the objective, and thus the object will appear bright in the otherwise dark microscopic field. Darkfield microscopy is particularly valuable for the examination of unstained microorganisms suspended
in fluid—"wet" and hanging-drop
preparations.
ULTRAVIOLET M ICROSCOPY
The principal advantage of ultraviolet microscopy is its allowance
for somewhat greater resolution,
hence greater magnification, than is
obtainable with the light microscope. The reason for this is that
ultraviolet radiation has a shorter
wave length than visible light. Since
wave length of light is, as we have
seen, one of the factors which limits
the resolving power of the light
microscope, magnifications two to
three times those of the bright-field
microscope are obtainable with an
instrument equipped to use ultraviolet radiation.
The ultraviolet microscope differs

from the conventional bright-field
type in having quartz lenses and in
using ultraviolet radiation instead
of visible light. Furthermore, since
ultraviolet radiations are invisible,
a photographic plate must be employed to record the image and the
picture must then be developed.
FLUORESCENCE MICROSCOPY
Some chemical substances have the
property of absorbing ultraviolet
waves while emitting visible waves
of greater length. Thus, a material
may appear one color by ordinary
light and an entirely different color
by ultraviolet light. Such materials
are called fluorescent, and the phenomenon is termed fluorescence.
Consequently, if a mixture of bacteria is treated with a solution of
fluorescent stain, the organisms that
combine with or otherwise take up
this substance become fluorescent
and can be detected in a microscopic
field illuminated with ultraviolet
light.
PHASE-CONTRAST
MICROSCOPY—The phase-contrast technique is comparatively new for the
microscopic examination of organisms. It employs controlled illumination accomplished by special
phase-contrast objectives and a condenser assembly attached to a conventional light microscope.
Light passing from one material
through another of a slightly different density will be refracted, from
its original path. Bright-field microscopy does not make visible variations in thickness or refractive in(Continued on page 31)
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This month's Miss Technic, Judy
Stirewalt, is a 1961 graduate of
Indiana State College where she was
a member of AOPi sorority. She is
now employing her skill teaching
kindergarten in Schererville, Indiana.
Miss Stirewalt is five-feet seven
inches, weighing 4.06 slugs. At the
age of twenty-two she has a curvacious 37-25-39 figure.

library notes
"I heard the bells on Christmas Day
Their old familiar carols p/ay,
And wi/d and sweet
The words repeat
of peace on earth, good-will to men!"
Longfellow, Christmas Bells.

Greenmantle, by John Buchan; Epitaph for a Spy, by Eric Ambler; No
Surrender, by Martha Albrand; and
No Entry, by Manning Coles.
Moorehead, Alan. The Blue Nile.
Harper and Ros, 1962.
The Blue Nile is the story of
Western exploration and expansion,
from 1798 through the nineteenth
century, into the regions watered by
the Nile on its long journey from
Lake Tana in Abyssinia to the Mediterranean. These lands had been
forgotten since Roman times, or had
never been known at all. Four enthralling characters, in particular, act
and react against a background of
slavery and massacre, political upheaval and war. These four dominate a panorama of glittering color,
pounding excitement and continual
fascination. The book includes 26
pages of photographs and maps.
Good Reading
Books as well as records offer, as
Morrison, Theodore. The Whole
Emerson once said:
Creation. Viking, 1962.
"In the highest civilization, the
Those of you who have read "The
book is still the highest delight. Stones of the House," will be deHe who has once known its satis- lighted to know we have another
factions is provided with a re- book by Morrison. This book has as
source against calamity."
one of its main characters an inHaycraft, Howard. Five Spy
dustrial engineer. Other characters
Novels. Doubleday, 1962.
include a geneticist, a scientist conThe five spy novels included in cerned with the First Cause, fightthis book are: The Great Impersona- ing his academic battles and his prition, by E. Phillips Oppenheim; vate battles of conscience, as well

Christmas Records

"Glorious Sounds of Christnias," a
new Columbia record, is now available for you in the library. The music is by the Philadelphia Orchestra,
with Eugene Ormandy conducting.
The Temple University Choir furnishes the vocal music. Not only can
you enjoy listening to it, but it
would be a delightful gift for you to
give to someone at home.
We also have the favorite of hundreds, Handel's "Messiah." It is a
Westminister record, done by the
Vienna State Opera Orchestra, Vienna Academy Chorus, with Hermann Scherchen, conducting.
Other favorites for listening include Tchaikovsky's "Nutcracker
Suite, and a library of twelve records with delightful music done by
the Longines Symphonette.
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by Carson Bennett

as a business man who loves fishing.
For readers who want their fiction
to reward them not only with a
civilized story about people they can
care about, but also with ideas that
strike home to them in language
that is a pleasure to read.
Richter, Conrad. A Simple Honorable Man. Knopf, 1962.
This book offers a story of a storekeeper turned minister. It is the
fictional record of a life spent in the
service of others, a life bringing the
power of simple goodness to obscure,
sometimes earthy and violent people.
Uris, Leon. Exodus. Doubleday,
1958.
Since the book was first published
it has been read and re-read by those
interested in the plight of the Jews.
The author traveled through Denmark, Italy, Cyprus, and Iran and
covered over 12,000 miles within the
Israeli borders to reach the story of
Exodus. He lived in Israel's cities,
tramped her hills and deserts, visiting and interviewing thousands of
her disparate citizenry. The story is
biblical in its simplicity; overpowering in its impact; and rewardir g in its crosspatch of variegated
scenes, of struggle, and of personal
loves and sorrows. If you haven't
read this, it is a must. No movie can
(Continued on page 31)
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Space Technology

propulsion systems
by Dave Morgan
Junior Mathematics

Many of the nation's leading
scientists are working on the myriad
problems of space. In our mammoth
push to surpass rapidly progressing
Russian space technology, we are
intensively studying new propulsion
systems.
The problem of sending space
ships on outer-space missions—beyond 6,000 miles from earth — is
completely different from the problem faced by space boosters. Although these boosters can be used
on lunar trips, their basic design
principle involves overcoming gravity. In deep space, this is no longer
a problem.
High thrust, conventional liquid
and solid propellants work well in
sub space where great thrust is required. However, on long trips,
relatively little thrust is needed to
build tremendous velocities. To
meet this need, four basic types of
propulsion units are being developed
in our crash program. First is the
arc-jet in which an electric arc converts a gas, usually air, hydrogen,
helium, or lithium vapor, into a
plasma. The plasma is ejected as
exhaust after ion energies are equalized. Second is Magneto Hydrodynamics, or MDH, in which a magnetic field accelerates a plasma generated by an electric arc. The plasmas are accelerated in a direction
perpendicular to both electric and
magnetic fields. Hydrogen, helium,
and cesium gases are being used in
the development. Cesium also plays
the star role in the Ion Engine in
which porous tungsten converts cesius vapor into slow-moving positive
ions. After acceleration by an electostatic field, the ions are focused
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into a beam and neutralized before
exhaust. The fourth utilizes energy
from a fission reactor of either solid
core, liquid core, or gaseous to heat
the propellant, normally liquid hydrogen. The vaporized fuel is then
ejected through a nozzle.
Most of these systems involve the
use of electricity to power or control them. This is proving to be a
snag in the development, as the development of power systems for
space systems has not and is not
keeping pace with engine technology. Required is a light weight
power source capable of providing
hundreds of kilowatts for long
periods of time. At present chemical
batteries are being used for testing
of the engines. Nuclear sources, it
is hoped, will provide the breakthrough.
Recently four news items have
brightened our space research picture:
(1.) In September at Los Alamos
Scientific Laboratory, the National
Aeronautics and Space Administration completed the first in its KIWI
series of nuclear reactor tests using
liquid hydrogen as a propellant.
(2.) The National Aeronautics
and Space Administration and the
Atomic Energy Commission petitioned Congress for $156.2 million
for nuclear rocket research in 1963
—more than twice the current
budget.
(3.) The Air Force Office of
Scientific Research and General
Electric's Flight Propulsion Division
co-sponsored the Advanced Propulsion Concepts symposium in Cincinnati this month to evaluate recent
developments in Magneto hydro-

dynamics, the ion engine, and nuclear propulsion devices.
(4.) Early in 1963 N.A.S.A.'s
Lewis Research Center in Cleveland
will flight test two ion engines in
one capsule. One is the N.A.S.A.developed electron bombardment
engine; the other, built by Hughes
Aircraft Company of Culver City,
California, is a contact cesium engine.
Perhaps the most advanced of the
propulsion systems is the Arc-jet.
However, they are limited in application by their low specific impulse.
They average 1500 seconds but
range down to 350 seconds for the
hydrazine and nitrogen tetroxide
mixture. They can be used for sustaining speed, maneuvering, and altitude control for satellites. A new
device developed by Avco Corporation using crossed magnetic and
electric fields is reported to have
increased the specific impulse to
3000 seconds. No Arc-jet has been
tested in space yet.
Closest to being operational is the
ion engine which will soon be flight
tested for thirty minutes in a missile
nose-cone. Currently there are two
principal types of ion engines, depending on the method of ionizing
the vapor. Hughes Aircraft, which
is farthest along in development, has
the cesium ionized by contact with
charged tungsten. The N.A.S.A.
system of electron bombardment
utilizes an ionization chamber to
ionize mercury vapor. One of the
largest problems confronting researchers in developing this type of
engine has been overcome recently:
effective neutralization of the beam
(Continued on page 30)
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(Continued from page 15)
they were looking for in the Administration Building—
a solid bronze bust of Benjamin Franklin. "Rife" carried
the bust out of the building under his arm. Later, the
Franklin students insisted that the theft must have
occurred late at night; the entire operation was carried
out in broad daylight while people were still in the
Administration Building.
On the return trip the bust was laid, face up. on
the floor of Badger's car. Here, the symbol of Franklin
College reached the depths of indignity; it was used as
a foot stool.
The following evening four cars filled with Franklin students in various stages of intoxication, arrived on
the Rose campus. Their purpose was to get their bust
back. They didn't. According to the Terre Haute Tribune, the "invaders escaped." Their escape was quite
daring. When the Franklinites finally wandered in from
a road hike conducted under the auspices of Rose students, they meekly asked for their car keys. After being
given their keys, they "escaped."
On the following morning, President Wilkinson
called an assembly. In forceful terms he stated that the
action taken was justifiable, but that, considering the
value of the bust, and considering that we had had our
fun, the bust must be returned to Franklin as quickly
as possible. The men directly concerned rose to the
occasion and etched "R.P.I. 1950" inside the base of the
bust in preparation for its return to Franklin.

Plans were laid, whereby Rose could return the
bust without inciting further unfriendly feeling. Acting
on a suggestion from Fred Garry, a new Packard
hearse was rented from Callahan's for forty dollars.
Twenty-five cars containing an estimated one hundred
twenty-five students, formed a mock funeral procession
which accompanied the bust back to Franklin.
"Frankie" was placed in his tomb, the Franklin
Administration Building, in a brief ceremony which
lasted perhaps ten minutes. The bust was carried on a
stretcher from the hearse to the Administration Building down two long lines of mourning Rose Men. To the
tune of "Goodnight Irene" the mourners sang the following improvised ditty:
Franklin is dead,
Franklin is dead,
We know he's dead,
We've got his head.
We etched on it R.P.I.
The Rose Men then crowded into the Administration Building until its hall was packed. Numerous
Franklin students stood by watching in open-mouthed
amazement, while the school song "Dear Old Rose" and
cheers "Alamet," and "Nuts, Bolts, Screws, Gears,"
were given in a manner which sent a thrill down one's
spine.
The Rose students then filed quietly back to their
cars and returned to Terre Haute. There seemed to be a
general feeling of both pride and pleasure.

Woodridge Restaurant
4543 WABASH AVENUE

PHONE C-2423

SMORGASBORD
including Prime Ribs

2.25

Daily from 5-9 p.m.
Sundays from 11: 30 a.m. - 9 p.m.
PRIME RIBS OF BEEF DINNER

But Son, can't
you stop studying
just long enough
to open your presents?

2.00

TENDER INDIANA FRIED
CHICKEN DINNER
FILET MIGNON DINNER
BUFFET LUNCHEON SPECIAL

1.65
2.50
.95

ALL YOU CAN EAT
THE ABOVE ARE JUST A FEW
OF OUR FAVORITE
SELECTIONS
P.S.—Don't forget to try our delicious
Shrimp-Salad on Friday rights!

Woodridge Restaurant
on Wabash at East end of Terre Haute
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greek briefs
LAMBDA CHI ALPHA

Santa Claus is comin' to town.
In fact, he put in a special guest
appearance at the Lambda Chi
house on December 16, at the annual
chapter Children's Christmas Party.
Special guests for the party were
20 children from the Terre Haute
area who are from needy families.
Santa's helpers were the charming
nurses from Union hospital, and the
willing Brothers of Lambda Chi Alpha. On Dec. 14 a wrapping party
was held with the girls from Union
to make the old gentleman's slide
down the chimney a bit easier.
Brother Norm Schuld acted as party chairman, with help from Brother
Bill Bergstrand.
A formal chapter Christmas dinner was held on Dec. 5, and was
made successful by the planning of
Steward Will Stratten and the tempting cooking of Mrs. Rost and Mrs.
Linderman.
'Welcome home' is extended to
Brother Bill Brown, '62, who is
home from Scotland. Bill lived on a
farm in Edinburgh for a time as a
member of the International Farm
Youth Exchange. He hopes to return to Scotland in the future, and
will deliver a convo program relating his experiences next semester.
Miss Boo Finneron, St. Mary-ofthe-Woods, escorted by Brother Bob
Valle, was awarded a record album
for the couple's winning costume as
Gay 90's Bathers at a costume date
party held at the house recently.
The theme of the occasion was
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'Sports.'
The chapter has selected Brother
Bob Leonard to act as song leader.
Congratulations to Brother Jeff
Lew and his pin-mate, Miss Madonna Streaker, St. Anthony's senior
from Terre Haute.
Best wishes of the chapter are extended to Brother Andy Hrezo, '62,
who married the former Miss Harriet Cox, St. Mary's '62, on Nov. 24
in Jacksonville, Fla. Several of the
Brothers attended a reception for
the couple in Gary, Ind. on Dec. 2.
Brother John Stockton has been
given control of the chapter basketball team for the season.
ALPHA TAU OMEGA

Now that we here at Gamma
Gamma are heading into the homestretch of the first semester you will
see smoke rising from every room
of the ATO house. This is not the
smoke from burnir.g paper and tobacco, but the Brothers burning up
the books in anticipation of the
semester's end.
Socially, the month of November
was a busy one, for the Tau's.
The annual VMI dance was held
with the Sigma Nu's on Saturday
November the 10th. The band was
enjoyed by all, and everybody had
a "twistin" good time. The scene of
the dance was at the Cotillion Room
of the Hotel Deming. Then on November the 17th, the Brothers entertained their dates at a house
party. For those who have a gal in
every port, the month of November
reached its peak, socially, when

Thanksgiving vacation rolled
around.
ATO came on strong in the last
two IF football games, tieing Theta
Xi and dropping a close one to
Lambda Chi, 6-0. Coach "Sammy"
Johnson reported no splints or plaster of paris was needed to patch any
injuries during the season.
Now that football is over with, the
Brothers are hitting the hardwood
in anticipation of the coming IF
basketball season. Athletic Chairman Johnson will handle the coaching duties.
Well they say you can't go on
babbling forever, so with that in
mind, I'll end this whole thing by
wishing everyone a Merry Christmas and a Happy New Year.
THETA XI

On one memorable Friday evening, the damp dreary dungeon of
the house was illuminated by a
number of dazzling damsels representing the Chi Omega Sorority.
This initiated the series of mixers
planned for this school year. Entertainment was provided through an
interview and cloth-flic involving
"Floyd" Weiser, "Sonny" Roberts,
and referee "Low-Blow" Collins.
The fatality list of brothers has
reached a new high, with the addition of G. K. Oxley. He gave up
plans for a brand-new Browning
auto-loading shotgun in favor of a
few carbon crystals which he
promptly surrendered to Miss Marcia McKnight. As for our ex-fire(Continued on page 28)
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CIVIL ENGINEERS:
Prepare for your future in highway
engineering—get the facts about new
DEEP-STRENGTH (Asphalt-Base) pavement
With today's "giant step forward" in pavement engineering—
DEEP-STRENGTH (Asphalt-Base) pavement—there is need for
engineers with a solid background in the fundamentals of
Asphalt technology and pavement construction.
Because new DEEP-STRENGTH Asphalt-base
construction provides the most durable, most
economical pavement modern engineering science
has developed, Interstate and primary superhighways in all parts of the country are being built with
advanced design DEEP-STRENGTH Asphalt pavement.
Already, more than 90% of America's paved roads and
streets are surfaced with Asphalt. And Asphalt pavements
have successfully kept America's wheels rolling since 1876.
Your contribution—and reward—in our nation's vast roadbuilding program can depend on your knowledge of modern
Asphalt technology. So, prepare for your future now. Write for
your free "Student Kit" about Asphalt technology.

The

Asphalt Institute
College Park,
Marylancl
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AIR TRAFFIC CONTROL
(Continued from page 13)
ment for this includes altimeters,
radio direction finders, and VOR
(very high frequency omnidirectional range.) There have been many
different proposals for updating the
long distance equipment. One of the
more accurate among these is the
Omega Navigation System. This
method was originally developed
for submarine navigation. It is said
to be accurate to one mile from a
distance of 5000-8000 miles.2 This
would allow optimum world wide
coverage with only ten installations.
Landings of the future will be entirely automatic. At the present time
a pilot may make his landing approach on instruments but he must
be able to see the ground before he
actually touches down. With this
new system, successfully tested at
Atlantic City, N. J.,3 the pilot will
fly his plane into position, flip a
switch, and then sit back and relax
while his plane automatically lands.
With the present system of routing,
all planes must fly almost exactly
the same path from city to city
leaving miles of unused airspace on
either side of their path. This limitation is caused by the VOR equipment which requires the pilot to be
flying either directly toward or
away from a station in order to stay
on course. With the new system, a
computer will automatically take
bearings on a number of VOR stations and then show the plane's position on a map in front of the pilot.
The pilot will then be able to fly a
few miles off the regular path and
still stay on a straight line between
the two cities.
An entirely new type of equipment which will be used to aid the
pilot is the proximity detector. At
the present time the pilot relies solely upon his eyesight to tell him of
the approach of another aircraft.
The proximity detector, working on
a radar principle, will warn the pilot
2james A. Fusea, "Omega Navigation Aid
Could Serve the World" Aviation Week,
November 11, 1953, 83
3Ken Gilmore, "They'll Fly Safely," Pointlar Electronics, June 1961, 41
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of approaching aircraft even in bad
weather.
Early methods used by the central
agency to determine the position of
aircraft were very slow. The pilot
radioed his position to his company
who in turn relayed the position to
the central agency. This was eventually replaced by radar which is
sometimes augmented by radio direction finders. One of the problems
with this is the fact that even though
it gives the horizontal position of the
aircraft, there is no way of knowing
whether two radar blips which appear to be headed for a collision are
really on a collision course, or if one
of them is really thousands of feet
lower than the other. To solve this
problem there has been designed a
new height finding radar. Already
built and tested is one such radar,
the ASHR-1, in Atlantic City. This
height is found by finding the angle
at which the signal returns to the
radar and then computing the distance.
Much of the pilot's and controller's valuable time is spent making
radio transmissions. In the future,
many routine messages will be
transmitted at the push of a button.
When the pilot pushes a button on
his control panel, a message will appear on a screen in front of the controller. The controller can then
push a button and send a reply to
a similar screen in front of the pilot.
The pilot will then press an acknowledge button, shortening a time
consuming operation to a matter of
seconds.
Manual methods are presently
used by the central agency to determine safe flight plans for all aircraft. This is done by the use of
manual computers which give the
position of a plane at any time in the
future. Transmission of these positions to other central agencies is
done by telephone or teletype. This
entire operation will be taken over
in the future by a computer network
termed DPC—data processing central. All flight plans will be approved or disapproved by the computer. If there is a conflict in flight
plans. the computer will reject one

and it will have to be changed and
resubmitted. As soon as a flight
plan is approved, the computer instantaneously transmits the flight
plan to other computers along the
course. Each computer is connected
to radar and other position determining equipment. If any of the
computers notes a change in speed or
course, they immediately calculate
the new course. If any conflict appears in this new course, the computer reports this fact to the controller. The controller then suggests
a possible revision in the airplane's
course. If this revision is approved
by the computer, the controller will
transmit this new course to the
pilot.
Almost all of these new advances
have been tested and some are being
put into use on a small scale. Therefore, it is not whether air travel can
be made safer but how soon can it
be made safer? The engineers have
developed the equipment. It is now
up to the companies and the government to see that it is put into operation.

Tescize44
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latter representing Indianapolis,
have arbitrated the terms. It seems
(Continued from page 25)
they simultaneously found a diaball, "Horse" Blanchard, we are mond ring in the caboose of the
sorry to say that his combustion is Indy-T. H. line, and neither was wilnow being controlled by Miss Mar- ling to relinquish it, so they decided
gie Todd, who is in possession of to share it.
the thermostat, his pin. Attention
SIGMA NU
to announcement: it appears that on
As the first half of the semester
my last fatality report, I submitted
came to a close, we found the Whitesome wrong dope. Concerning Bob
feet of Sigma Nu cooperating with
Brown's impending marriage, not
the Alpha Tau Omega Blackfeet in
only was his future spouse's name
making a success of our main event
misspelled, but the date of the
of the fall social season. The V.M.I.
triumph-defeat was wrong. Carol
Dance was held November 10 in the
Hofmann threateningly approached
Cotillion Room of the Hotel Deming,
me and informed me that she was
and we are told that if one listens
to win on December 22, not the 21.
closely, he can still hear the swingin'
As an excuse to join with Theta
sound of the Dawnbeats echoing off
Chapter of Purdue we challenged
into the hills. At some point of the
them to that All-American spectator
above mentioned festivities, Rand
sport, eight-man touch football. We
Overdorf was overcome by either a
were promptly crushed by Purdue's
fainting spell or a strong blow by the
fourth string intercollegiate team.
dainty hand of Miss Marlene Mueller
Another flash bulletin: It appears
only to awaken minus his pin.
that the New York Central, Terre
Other activities on the month's
Haute, and Indianapolis divisions
social calendar were: a "Barn Parare planning a merger. Brother
ty" mixer with the Delta Gammas,
telegraph operator DeWeese and
a "Hawaiian" trade party with the
personnel clerk Nancy Maas, the AOPi's, and a date party at the Sig-
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ma Nu house.
In the "Better Late Than Never"
department, Steve Hoffman shyly
admits that he did, after all, give his
Lovelier to Miss Mary Beth Brown
last summer.
Congratulations are in order for
Jon Toole and his team for the skill
they showed in defeating ATO (260) and Lambda Chi Alpha (19-12),
thus earning the I.F. Football Trophy for the fourth consecutive year.
With the beginning of the basketball
season, Sigma Nu will be fighting to
snare the I.F. All Sports Trophy
again, also for the fourth year in a
row.
Pledge Trainer Neil Irwin announces that Help Weekend will begin January 4th for our two pledges.
Least, but not last, alumnus Chuck
Gilbert and his wife Cynda announce the birth of Michael Allen
Gilbert on November 1, 1962.
Finally, the chapter extends proud
congratulations to Steve Hoffman
and Bob Lovell, who have been tapped as pledges for Tau Beta Pi and
Blue Key, respectively.
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Calvin W. Emerson, Purdue BSME
'60, MSME '62, inspects hollow aircooled turbine blades after a test
run of a first-stage prototype wheel
in a turboprop engine power section. Emerson is one of numerous
young engineers engaged in applied
research on advanced gas turbine
engines now under development by
the Allison Division of General
Motors. Blades of the type shown
in the wheel have played a major
role in boosting horsepower as
much as 63% in development engines. These air-cooled blades
operate in higher inlet gas temperatures with a lower blade surface
temperature than uncooled blades,
making possible improved fuel consumption as well as increased
horsepower output.

•ADVANCED TURBINE ENGINE DEVELOPMENT—Allison,
world leader in the design, development and production of turbo prop
engines, is extending their capabilities to meet changing military needs.
Current programs greatly advancing the state of the art include
developments for V/STOL applications and programs to maximize fuel
economy and range through air cooled turbines and high temperature
regenerative cycles.
And, in other fields, first and second stage rocket engine cases designed
and produced by Allison for Minuteman have achieved a 100 per cent
reliability record. Allison's steadily growing competence in the field
is reflected in the forward strides made in titanium and glass filament-wound
ICBM cases. Also, Allison has developed a highly efficient regenerative
liquid metal cell that may point the way to a powerful, yet compact,
electrical system for space-age applications.
Atomic Energy Commission's announcement of negotiations with Allison
as prime contractor for development of MCR (Military Compact Reactor)
also creates long-range opportunities in the nuclear field. Perhaps there's
a place for you in the creative environment at Allison. Talk to our
representative when he visits your campus. Let him tell you first-hand
0
S
THE ENERGY CONVERSION DIVISION OF
GENERAL MOTORS, INDIANAPOLIS, INDIANA
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what it's like at Allison where "Energy Conversion Is our Business."
An equal opportunity employer
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PROPULSION SYSTEMS
(Continued from page 23)
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before exhaust. If ions are not neutralized, negative charges build up
in the craft, slowing it considerably.
The obstacle has been surmounted
by inserting electrons into the ion
beam after acceleration.
MHD is not scheduled to be flight
tested until 1966. There are a wide
variety of techniques and many uncertainties in the basic technology.
Republic Aviation, among many
others involved in MHD research
used a "plasma pinch" process in
the engines built by them for the
Air Force, although flight tests have
not been announced. In the process
a ring of plasma is caused to contract by curved electrodes, resulting in axial expulsion of the plasma.
Another similar system uses a selfinduced magnetic field to accelerate
the charge. General Electric's entry,
utilizing an electronic cyclotron is
plagued with high heat problems.
In Nuclear propulsion, N.A.E.A.'s
Rover is leading the pack. The engine NERVA, will use a solid core
fission reactor. Flight tests are tentatively scheduled for 1966 or 1967.
The most embryonic system is
colloid propulsion whose operating
principle is the same as contact engines, but it uses a colloid instead of
expensive, scarce cesium. It dissociates into heavy particle ions
when a very high voltage is applied.
At recent symposiums on the subject of new propulsion systems,
papers on colloid propulsion stole
the show. The key to success is to
find colloids having uniform charge
to mass ratios. Huge amounts of
power are required for operation,
ten to one hundred times as much
as other systems.
Some of us in school now will
probably have an opportunity in the
next ten to twenty years to further
develop and modify these embryonic
energy systems.
It will be interesting to watch and
compare the progress of the United
States and Russia in this fascinating
research in our frantic race to space.
THE ROSE TECHNIC

LIBRARY NOTES
(Continued from page 22)
do justice to the story as it is written.
Steinbeck, John. Travels with
Charley. Viking, 1-62.
This is a beguiling book—wise,
charming, and perceptive. It is a
story of Mr. Steinbeck's rediscovery
of himself while in the process of
rediscovering America. At 58 Mr.
Steinbeck decided to refresh his
memory, to hear the speech, to smell
the grass and see the trees, hills and
water of the country in which he
lived. He was equipped with a ship's
cabin built on a three-quarter-ton
pickup truck, which was happily
named Ricinante. He set forth from
Long Island on his safari. His wife
stayed home, but he took Charley.
Charley had lovely blue eyes and
was French — a ten year old poodle
to be exact. In his story he has captured vividly the country's uprooted
restlessness, the melodramatic contrasts of its scenery, the growing
standardization, the enormous waste,
the horror of radical tensions, and
the unity that exists in spite of the
regional diversities.
Traver, Robert. Hornstein's Boy.
St. Martin's Press, 1962.
This is a novel of ideas and ideals
in conflict. It brings into sharp focus
the individual responsibility of each
of us. It exposes the moral corruption of the individual — the same
soiled thread that runs through the

"fast buck" philosophy of some of
our greatest corporations. You will
recall that Traver was the author of
"Anatomy of a Murder." This book
is as well written and offers as delightful reading as it did.
We have also received many new
technical books. Being time for lighter thoughts during the holidays, we
will wait to list some of them in the
January article.
A sports-car enthusiast we know
was late for work the other day. His
explanation was:
"Bought my kid one of those rideing toys for Christmas, and this
morning I got into the - - - thing
by mistake."

MICROSCOPY
(Continued from page 20)
dex, even though minor irregularities are formed in the wave fronts
passing through the material. The
phase-contrast assembly, however,
transforms the wavefront irregularities into corresponding variations of
brightness. This system of controlled illumination makes it possible to distinguish structural details that vary only slightly in thickness or refractive index. It reveals
differences in cells and their structures not discernable by other microscopic methods.
ELECTRON MICROSCOPY —
Electron microscopy differs in many
respects from the microscopic techniques described above. The elec-

tron microscope has the advantage
of tremendous magnification, since
resolving power a hundred times
that of the light microscope can be
obtained because of the extremely
short wave length of the electron
beam used to magnify the specimen.
The electron microscope employs
waves of electrons and magnetic
fields to produce the image, whereas
the light microscope uses waves of
light and lenses.
For electron microscopy, the
specimen to be examined is prepared as an extremely thin dry film
on small screens and introduced into the instrument at a point between
the magnetic objective, comparable
to the stage of the light microscope.
The magnified image may be viewed
on a fluorescent screen through an
airtight "window" or recorded on
a photographic plate by a camera
attachment built into the instrument. The image may be magnified
as many as 25,000 times. Additional
magnification, up to about two hundred thousand times, without significant loss of detail, can be obtained
by enlargement of the photographs.
One might think that with the
aid of an electron microscope, all
the problems relating to microbial
morphology would be quickly and
easily resolved. Despite the great
advantage of tremendous magnification, there are several limitations to
electron microscopy as it is used
today.

ENGINEER'S No. 1510 MULTI-LOG Duplex 10" SLIDE RULES
a

GUARANTEED
YOU can't buy a finer
more accurate Slide
Rule anywhere at any
price.

—7:
[ Scales on Front Face]
IL,,
LL,i
log•log scales ranging
from .99 to 10.
DF, CF
: pi-folded scales.
CIF
: Inverted folded scale.
CI
C, D
1.1„,

: Inverted scale of C.
: Fundamental scales.
: log-log scales ranging
from 1.01 to 10'

[Scales on Rear Face]
: log-log scale ranging
from .999 to .990.
K

A, B
ST

: Mantissa scale.
: Scale of cubes.

: Scale of tangents.
C, D
DI

Scales of squares.
: Scale of sines.
: Scale of sines and tan•
gents for small angles

Fundamental scales
: Inverted scale of D
Pythagorean scale.
: log-log scale ranging
from 1 001 to 1 01.

THE ENGINEER'S No. 1510 Multi-Log Duplex 10" Slide Rule is
and

the most modern
efficient Slide Rule equipped with extended Log-Log Scales and the P Scale designed especially for Professional Engineers. Mathematicians, Scientists and Students.
MONEY BACK GUARANTEE Engineer's Slide Rules are Guaranteed to be of the very
finest quality -- Noted for their accuracy, workmanship, design and lasting service. If you
aren't. completely satisfied just return the Slide Rule within 10 days for refund of your money.
This same type and quality Slide Rule sold in stores across America for $26.75 retail.
Students in more than 500 American Colleges and Universities are now using this slide
rule in their Engineering, Physics and N1ath Courses.

YOU SAVE $7.00

DECEMBER, 1962

Price Delivered
by Return Mail

$19.75

1 our name and address on a
Post Card w ill bring you our
complete catalog.
USE

COUPON

TO

ORDER

Crawford Engr. Equip.

Co.

Box 638, Joanna, S. C.
Enclosed is my ('heck or Money Order
for $19.75 for which send me at once
the No. 1510 ENGINEER'S Multi-Log
Duplex 10" Slide Rule. Complete in
leather case and instruction hook.

Name
Street
City
State

Page 31

14 4
201140-,
Stolen by Larry MacDonald
Junior C.E.

The bandage-covered patient who
lay in the hospital bed spoke dazedly to his visiting pal:
"What happened?"
"You absorbed too many last
night, and then made a bet that
you could fly out the window and
around the block."
"Why," screamed the beat-up
C.E., "didn't you stop me?"
"Stop you, hell, I had $25 on
you."

men are too busy to fix fences."
"Well then," said Satan, I'll have
to sue you if you don't."
St. Peter: "Guess you win;
you've all the lawyers on your
side."

Co-ed: "I had a date with an absent-minded professor last night."
Co-ed No. 2: "How do you know
he is absent-minded "
Co-ed: "He gave me a zero on a
quiz this morning."

The little voice inside us used to
be conscience. Now it's a pocket
radio.

A throat specialist says that
smoking tends to make a woman's
voice harsh. If you don't agree, try
flicking some ashes in your coffee
cup after dinner.

When the teacher asked little
Jackie how he enjoyed Easter Sunday he came across with the followThe young wife approached a ing tale:
"Pop and Mom painted some
post office window and said, "I
eggs for sis and me and hid
pretty
servthe
about
wish to complain
the hen house so we
in
them
ice."
them. About that
find
wouldn't
madam?"
"What's the trouble,
rooster came along
our
Bob,
time,
the clerk wanted to know.
"My husband is in Atlanta on and took one look, dashed over the
business and the letter he sent me fence into the next yard and kicked
hell out of the peacock over there."
is postmarked Miami Beach."
Husband: "I bought something
today for the one I love best. Guess
what?"
Wife:"A box of cigars."

We know a falsie manufacturer
who lives on the flat of the land.
Knees are a luxury these days.
If you don't think so, just try to
get your hands on one.

Once upon a time, as the story
goes, the fence between Heaven and
Girls are like newspapers: They
Hell broke down. Satan appeared
at his side of the broken section all have forms, they always have
and called out to St. Peter: "Hey, the last word, back numbers are
St. Peter, since all the engineers not in demand, they have great inare over on your side, how about fluence, you can't believe everysending a few to fix the fences?" thing they say, they're thinner
"Sorry," replied St. Peter, "my than they used to be, they get
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along by advertising, and every
man should have his own and not
try to borrow his neighbor's.
An old Indian visited the big
city for the first time in his life.
He entered a building and watched
a little old lady step into a small
room.
The doors closed behind her.
Lights flashed and a dial above
the door moved from one up to ten
and back again. A bell tinkled. The
doors came open and a beautiful
young girl stepped out of the elevator.
Blinking in amazement, the Indian grunted, "Me should have
brung um squaw."
"You can't beat the system,"
moaned an I.U. student after looking at his semester grades. "I took
a course in basket weaving for a
snap elective and then two Navahos
enrolled and raised the curve so
that I flunked."
The main advantage of being a
nudist is that after you've been in
for a swim you don't have to sit
around in a wet bathing suit.
The difference between amnes:a
and magnesia is that the fellow
with amnesia doesn't know where
he is going.
Freshman: "I hate this damn
place."
Sophomore: "It could be worse."
Junior: "It's rough, but think of
the future I'm building."
Senior:"I hate this damn place."
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It is customary to give gifts at Yuletide to the young,
who have scant sympathy for your financial plight. A lovable
big brother you had better be.
THIS WILL DO IT 11
BROWNIE STARMITE Outfit—camera (weighing only 8 ounces
including built-in flash), film, flashbulbs, batteries, instructions.
First package to be opened on Christmas morning for instant
fun. Useful on parties and school projects. Educational. Trot
down to the nearest camera counter, take care of the matter,
and get it off your mind. Doesn't cost much. Leaves you
pecuniary margin in selecting a gift for the Fair One, should
you be so lucky.

Kodak beyond the snapshot...
(random notes)

How to make a double bond—The man
on the left joined our Synthetic Chemicals Division softball
team season before last as an outfielder. The one in the middle
plays very little softball.
He plays center on the
Synthetic Chemicals Division basketball team. The
man on the right is wellacquainted with both of
the other boys, since he
manages both the softball
team and the basketball
team. In addition, he had
been asked to make 1,4-dipheny1-1,3-butadiene.
The outfielder and the basketball center mentioned that they
had developed a new synthesis for olefins via a phosphonate
intermediate. Well, not exactly new but much faster, easier to
work, and better yielding than the prior art had afforded.
"Give," said the manager.
"Run the Michaelis-Arbuzov reaction and make some
diethyl benzylphosphonate," said the outfielder. "That's
(C21150),P(0)CH,C8H,,. The benzyl group on it will hook on
exothermically to almost any aldehyde. The carbonyl oxygen

The Sun pla Y—Neutrons aren't much good by themselves for exposing photographic materials. Yet a mere few
thousand thermal neutrons/mm'can give decent photographic
images, such as might be useful for neutron radiography (read
the wine level inside a lead amphora), neutron diffraction patterns, neutron flux measurements, etc. The topic of photographic detection of neutrons is too quiet for our liking. We
wish to have a little noise.
It is done by a triple play: thermal neutrons activate "B to
emit alphas, which scintillate ZnS(Ag), which gives off visible
light that exposes the film. For sharper images at the expense
of longer exposure time, neutron fans use an activation technique involving an appreciable half-life. There are gadolinium,

from the aldehyde and a proton from the benzyl come off,
and a double bond is formed. You have to run the reaction in
a strongly basic medium. The new wrinkle is to achieve the
alkalinity you need by
previously prepared
sodium methoxide, with
dimethylfor ma mide as
your solvent."
"What happens," added the kibitzer, "is the
phosphonate reacts with
the NaOCH,in an equilibrium reaction to form
phosphonate carbanion, which then performs a nucleophilic
attack on the aldehyde carbon. For what you want to do, your
aldehyde would be CoH,CH =CHCHO. So you get a situation
like this where the redistribution ofelectrons leads to formation
ofthe new double bond and leaves sodium diethyl phosphate."
This colloquy has resulted not only in the availability of
1,4-Dipheny1-1,3-butadiene as EASTMAN 8543 but also of the
exceedingly helpful Diethyl Benylphosphonate as EASTMAN 8559
and of a reprint of a short paper on the method for anybody
interested. N,N-Dimethylformamide iS EASTMAN 5870. We forget
who won the ball game.

which works by an n,y reaction at an optimum thickness of
.074", and dysprosium, which works by 13 decay at an optimum
thickness of .023". Such a neutron converter sheet is exposed
without the film and then quickly pulled out of the neutron
flux and put in contact with the film. Questions like "What
film?" are answered by Eastman Kodak Company, X-ray
Division, Rochester 4, N.Y.
A prominent role in all this has been played by a gentleman
named Kuan-Han Sun, who once worked for us before his
interest turned from non-silicate optical glasses to nucleonics.
Married one of our x-ray researchers and took her off with
him. Name was Laura McGillivray. Lovely gal.

EASTMAN KODAK COMPANY
Rochester 4, N.Y.

All sorts of products, all varieties of scientific
careers at Kodak for B.S., M.S., or Ph. D.

AN INTERVIEW
WITH G.E.'s
DR. GUY SUITS,
VICE
PRESIDENT
AND DIRECTOR
OF RESEARCH

How Scientistsand Engineers
Work Together in Industry
Q. Dr. Suits, I've heard a good deal about the scope of your programs. Is your
research mostly in physics and electronics?

A. This is a common misconception. The work of the many laboratories of General Electric "covers the waterfront" in science and in advanced engineering technology. Some laboratories specialize in electronics research, others in atomic power,
space technology, polymer chemistry, jet engine technology, and so forth. Actually,
the largest single field represented by the more than MO Ph.D. researchers in
General Electric is chemistry.
Q. Is this research performed principally by people with Ph.D. degrees in
science?

A. General Electric research covers a broad spectrum of basic and applied work.
At the Research Laboratory we focus largely on basic scientific investigations, much
as in a university, and most of the researchers are Ph.D.'s. In other Company
laboratories, where the focus is on applied science and advanced engineering, engineers and scientists with B.S. and M.S. degrees predominate. Formal college training
is an important preparation for research, but research aptitudes, and especially
creative abilities, are also very important qualities.
Q. What are the opportunities for engineers in industrial scientific research
and how do scientists and engineers work together in General Electric?

A. Classically, engineers have been concerned with the problem "how," and
scientists with the question "why." This is still true, in general, although in advanced development and in technological work scientists and engineers work
hand-in-hand. Very close cooperation takes place, especially in the increasingly
important fields of new materials, processes, and systems. Certainly in General
Electric, a person's interest in particular kinds of problems and his ability to solve
them are more important than the college degree that he holds.
Q. What does it mean to an engineer to have the support of a large scientific
research effort?

A. It means that the engineer has ready access to the constant stream of new
concepts, new materials, and new processes that originate in research, and which
may aid his effort to solve practical problems. Contact with research thus provides
a "window" on new scientific developments—world-wide.
Dr. Suits has managerial responsibility for the General Electric Research Laboratory and as a member
of the Company's Executive Office
he is directly concerned with G.E.'s
over-all research programs and
policies. He joined G E. in 1930 as a
physicist, and holds 76 patents, is
Chairman of the Directors of Industrial Research, member of the
National Academy of Science,
Director of American Institute of
Physics, previous Chairman of Naval
Research Advisory Committee and
Fellow of the AIEE, AAAS, and IRE,
and has been Vice President and
Director of Research since 1945.

For complete information
about these General Electric training programs, and
a copy of Dr. Suits paper
“The New Engineer And His
Scientific Resources,“ write
to: Personalized Career
Planning, General Electric
Company, Section 699-05,
Schenectady 5, New York.

Q.

How does General Electric go about hiring engineers and scientists?

A. During each academic year, highly qualified technical _people from General
Electric make recruiting visits to most college campuses. These men represent
more than 100 General Electric departments and can discuss the breadth of G.E.'s
engineering and science opportunities with the students. They try to match the
interests of students and the Company, and then arrange interview visits. The
result of this system is a breadth of opportunity within one company which is
remarkable.
Experienced technical people are always welcome, and they are usually put in
contact with a specific Company group. Where no apparent match of interests exists,
referrals are made throughout General Electric. In all cases, one finds technical
men talking to technical men in a really professional atmosphere.
O. Are there training programs in research for which engineering students
might be qualified?

A. There certainly are. Our 2-year Research Training Program at the General
Electric Research Laboratory gives young scientists a chance to work with experienced industrial research scientists before carrying out research and development on their own.
In addition, there are seven Company-wide training programs. Those that attract
the largest number of technical graduates are the Engineering and Science,
Technical Marketing, and Manufacturing Training Programs. Each includes on-thejob experience supplemented by a format study curriculum.
Of course, not all graduates are hired for training programs. In many cases,
individuals are placed directly into permanent positions for which they are suited
by ability and interest.
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